The recently reported Lorentz-covariant Ito-Schrödinger equations are not translation-covariant.
Breuer and Petrucione [1] have quite recently reported the construction of a Lorentz-covariant generalization of the stochastic Ito-Schrödinger-equations now widely used for open quantum systems. I have found that the model violates translation invariance. I prove it for spatial translations.
In a given Lorentz-frame, the authors introduce the set Σ of all space-like hyperplanes σ which intersect the forward light cone. Each hyperplane σ is parametrized by a time-like unit-vector n, normal to σ, and by a positive number a measuring the invariant distance of σ from the "earliest" reference hyperplane parallel to it. A quantum state ρ is then associated to each hyperplane σ. Such construction is absolutely common in standard relativistic quantum theory [2] where all quantum states ρ(σ) are unitarily equivalent. According to the authors work, a state ρ 1 (on σ 1 ) will typically not be unitarily equivalent to ρ 2 (on σ 2 ) if σ 1 and σ 2 are parallel, i.e. have the same parameter n but differ in a, as it follows from the differential equation (19). If, on the contrary, σ 1 and σ 2 have the same a but different n's then the corresponding two states are always unitarily equivalent, as it follows from the differential equation (20) . Now, these conditions may be compatible with the transformation of the reference system by the proposed Lorentz-(sub)group. But they are definitely incompatible with the translation of the reference frame.
Let us have two parallel hyperplanes σ 1 , σ 2 and a third one σ 3 which is tilted. Then the states ρ 1 and ρ 2 are typically not equivalent unitarily. On the other hand, if we allow translation in addition to the given Lorentz-(sub)group then we can choose a reference frame R 1 where the parameter a is the same for σ 1 and σ 3 , or another reference frame R 2 where σ 2 and σ 3 have the same parameter a. In summary, in the original reference system we found ρ 1 and ρ 2 were inequivalent unitarily, in the frame R 1 the states ρ 1 and ρ 3 are unitarily equivalent, in the frame R 2 we see that ρ 2 and ρ 3 are unitarily equivalent. Since unitary equivalence is invariant against the changes of reference system [3], we get a contradiction [4] . This work was supported by the EPRSC and by the OTKA T016047. [2] The authors are, for unclear reasons, troubling with their own awkward construction. Had they followed the standard way their equations (5), (7), (8), (12), (20) would not differ from field theory textbook equations, I believe.
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[3] The authors' Eq. (15) shows that states transform unitarily in case of Lorentz-transformations. To brake down this equivalence by translations could be the worst for the model.
[4] For instance, let the parameters of σ 1 , σ 2 , σ 3 be, in obvious notations, chosen as follows: n 1 = n 2 = (1, 0, 0, 0), n 3 = (2/ √ 3, 0, 0, 1/ √ 3), a 1 = 1, a 2 = 2, a 3 = 2/ √ 3. Let the two other reference frames R 1 , R 2 have (0, 0, 0, √ 3−2) and (0, 0, 0, 2 √ 3−2) as their shifted origines. Elementary calculations show that a 1 = a 3 in R 1 and a 2 = a 3 in R 2 , according to our assumptions.
